Activation of the extracellular signal-regulated kinase pathway contributes to the behavioral deficit of fragile x-syndrome.
Fragile X syndrome (FXS) is a developmental disorder caused by the loss of Fragile X Mental Retardation 1 (FMR1) gene function because of a CGG repeat expansion (> 200 repeats) in the gene. The molecular mechanism(s) linking loss of FMR1 function to the molecular pathology and cognitive/behavioral disability remain unclear. Given the critical role of extracellular signal-regulated kinase (ERK) in synaptic plasticity and neurodevelopment, a number of recent studies have investigated ERK phosphorylation under basal conditions or upon mGluR-induction using neuronal and peripheral tissues from Fmr1 knockout mice and peripheral tissues from FXS patients. However, these reports have presented conflicting results. The current study is the first to focus on the levels of ERK phosphorylation in brain tissue from human FXS patients. In both human brain tissue and brain tissue from Fmr1 knockout mice there was significantly increased phosphorylation of MEK1/2 and ERK. Indeed, treating Fmr1 knockout mice with the MEK1/2 inhibitor SL327 abrogated audiogenic seizure activity, a feature of the Fmr1 knockout mice that replicates the symptom in patients with FXS. These findings suggest that activation of the ERK pathway results in some cardinal cognitive and clinical features in FXS patients and likely have profound translational implications.